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9jli- #-§- Efl«8= ®& %SL£.*\, #51*11 « ^ 3? ^71 #51*11 tfl# 

3^ AVojofl 7fl7fl£]<>| 5£fe l,3-«l^M<>]nlt|-#el-8- o>ol^cfol^^l ^Si)^* °J-§- 

Efl<y= ^l^*Vcf. £ ^ofl ^5>^ ( Jl^oflAi fl^7l 4=1* -fr7l -g-nfll- 

D l^Sl-§" o>o]^cl-ol=S. ^sfl^A-l A}^\7] nfl-g-ofl, 1 o>^^ * £51 9_>^^ol JjL^s> 
oj ^7)*\SL3. A}-§- 7>^*> Jl , ollH^l Jl^ol oj^ ^-o. Efloj: ^ # ^ ol 

£ 1 

9jlL eJ)«£ #*1, l,3-Hl^^olnlt^5l^. oHiLcHiEl, 
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<*j*fi^ gtRg-fr S.^^- Efl<# 3*1 {DYE-SENSITIZED SOLAR 

CELLS INCLUDING LIQUID TYPE IMIDAZOLIUM ELECTROLYTE} 

[SL&S!] ^] 

J£l£r t^^l nf€- ^5. #-§- Efloj: 7i\^r*\o_S. 

.£2^ t^ofl itj-s. 1 , 3-wl ^ ^] ^ o] nl cf^e| -g- o>o]^.cfoli=^ <g <£s$s$ E|iH ^ 

-£3^ 4^- l,3-til^a]^ol p! r}#^-g- oj-ol^cfo] = o) ^ £ e1|ae ^ 

£4^ 4€- ^S. #-§- Efloj: ^jo] ^o. EfliH ^41- 

10: 12: o.^ 7 ^ 

14: %\o] ^ 20: ^ 

22: #5.^ ^ ^ 7l^r 24: 
26: t 2 -^ 30: 
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40: :n£-*}# 50: -ft^l 
<n> ^-tg o. ^ ^.o. Efloj: ^jofl o.^, Jirf ^l*)_0 3.^r ^-Sr ^fl^l Jl^Ui 

<i3> A^v}*] <£3# #2fl^ <*^. #-g- Efloj: i^ S ^ol ofl^ 1991^ ^^9] zl^ 

^(Gratzel) ^-<H1 $\<# &*\7} ^cf. zlh^-^ ^] <>1*H ^j<y-<g Efloj 

-8-tb ^/^ ^sfl^JL oi^^i ^-^7] 
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^ -n^-a- sz^.. ^m-, #-§- Efl<a= #*i^r ji^i 

<83 ^/«« 3^^* -fr7l -g-nlHl -8-«flAl^l ^Sfl^-g; i^7l nfl-g-^1, 100 #^5L 
^ ^-f *3*HM %7}X\<L5L A}-$r*}7) <H^l=Kr &Z\]%o) olcf. nJ-eH , #5fl^ <*IL # 

^ 7fl^ -f-* i^tt ^S^U ^Cf. ^LSiM", ^"71 ^ JL£-7> #*M£r ^-£3^ 

3. -8-71 -g-ofll- 3£^>J1 SU71 nfl^-ofl, -f^7> 5a«H -gr5i <£^<H £3*1 *Msl&4 

Jl JL7l <H^4. S$ fl^- a oM^>7l ^*fl 14 ^ JL&X} *flsL» $7}*}^ ^ 

H« 3 ^-f ^1^ ^/*« Sj-^^l o]^- ^££7> 7^>S)<H oflui^l ^ S#o] ^ 

^tRr 7>^lcf. 

[«Vx^ol °1^^7]- ^ 7l#^ 4^fl] 

-& ^"71 54 ^ ^Hfl^ S^-fr «fl^^>7l ^H, ^ifll^i -B-71 -§-nfl* ^-g- 

°1-Sr^ ^Kionic liquids)* A}-g-^ #-§- *H^*Hr3l 9X^. 
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9= 1~30#%5. ^=(I 2 )7> -§-3flsl<H tif^^Jl, ^ 5~10#%S -g-SflsH SI 

'Sfi Efl<# 7fl^o £ S^olcf. £1 

^ £^fV go] t £cg6|| n}-^. ojj;_ #-§- Efloj: ^o £ Ai aVHAll ^^-(10), 

3^(20), g ^ A>olofl 7fl7fl^^ ol^ ofl^^ ^Sfl^(30)# 

if-W. ^7lA^ ^-71 «_K£*fl 10)£-, #51^ ^ 7l^-(12) £ #7] ^ 

-fM 7l#(12) iEL^€ ^ <M-##(14).2.3. ol^oj^l J7, AV 7 ) ^o] ^ 

(14)°fl^ -g-*>7> ^^-£)<H &cf. SEtb, #71 *V£*fl ^^-(lO)ofl cfl^Rr tfi 

<8= #^(20)£-, -f-^ -6-51 7l#(22) ^ 3i5E.^ -n-B] 7l#(22)ofl 

(24)AS ol^-^^l^. 
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<20> -g- ^6\) rcj-S. ^-7] ^<jj #-§- Efloj ^.g. ^2:*>fe 75>7l 3}- 

<21> oj^, tiVESfl ^(lO)-g- ^12:*>7] ^«flA^ I TO SE^r Sn0 2 7}- irl^sH ^rr ^.E^ 

<3 4^ 71^(12)* ^tll^Jl, *d°l ^ o]A]-5}.^^^ afl^t*. ^7) olAVsj.^ 

tH3(hydrothermal systhesis)^M o^S^fi: fs.o|£ -g-^* ^ , #7"1 -g-«5« 

f-*g=o] 10~15^^%S ^ nfl7M -g-nfll- f^gM] ^ o_ ot i 5 ~30, im 3.7}$] o]XV 
S)-E]eJ- 7 |-xl^ #^o]= -g-o}}o] ^EflS afi^Cf. 4^ ol^> olAV^t)^ 7>X1^ # 

^%7> S]£^- ^7>1" 91^ -g-ofl^. ^ ojtf. 

^ y o v ^^ 91^ °)&#*\& -g-^-i: ^1 ^ ^wltb IT0 IEtt Sn0 2 7> 

-S^sM xlfe- -f-^ -n-a) 7)^(12)<H1 SJ= 10-30^ iS^t!: ^, ^ 450~550°C^1 

3r5L3. 7><1^ -g-ofl -o] ^^ofl^^l#Bl#J2f ^SH^^H^-* ^l^^Jl, L+ic <%7} # 

^tt°l ^ *Vcf. olnfl o.^ 7l^r(12)^ A>« C V of 

lcm-8: ^ ^Jl q-^xl cgc^ofl sg^-irf. olo^, o] aV^e} ^o] J=t£ 0.3 

7l^"(12)-i- ^Efl^- ^)g_ ^l^^l -g-^j Vfl^l 24*1 # ^l^H, ^l^Bl^ul}.^ tiV^ofl 

^*fl ^Itet *M|7> ^o] ^ ^##(14)^1 ^sqjES. *H ^(10)* ^*Vcf. 

< 22 > ^§v, -SM tfl^ ^^-(20)-8:, «V£^1 #^-(10)^ ^s* A>-8-tb #51^ ^ -frel 

71^(12)4 ^-^^V #JE.^ ^ -R-Bl 7l#(22)-§: ^al*VJl, ^- ^» ^^-^.S. a^^-f, 
(24)* €"^tb^-. ^-7) aVS^l ^^"(10)2] ^o] ^-4=- ^^cHjA-lfi)- u>^. 7 )- 

^fl*J= ^^-(20)2] ^^s. Sf> -H-ej 71^(22)21 a>o 0 > lcml . ^^^v 

M-H^l <3^H1 
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0 - ^l^ ^i«fl^(30)^r, #7] «>S|- ^-o] l.S-fl^^^^l^m-^el^- o>ol^cfolH.o1] _£_iL 
^7} -g-*fl£]<H o] ^o^^cf. o]e^v ^Sfl^-i- *\}2if>}7] H 
e)l-S.S.ofl^^l -g-nfll- 5Lf-^ -g-7] o)l N-til^ol olcf^-i; ^7}*}c*\ HL^}J1, m*Vz;}±r 
^^Hl^ l^t^ll^] -g-nflofl o}H^ 7)^11- ^c5}a} tij-g- -g-711- o>5^. ^7lS. -fM 
SVcf. ojc^Ai, ^-71 *V-g- -g-7Hl ^^ofoj^cfojc^ *j7>*H 70°C^l^i 4Al^> 

o]JE. ^ ^^oVol^cfol^^ ^ ojt}. ^ 7 >tl- *!]^o>ol^cfol ^.7] 

N -y]^ 01*1^4 ^-g-^H l,3-wl^^]^o]ol4^^^- o>o] o^cfo] =1- ^^4. o^ q 0 ] 

(I")* *|7] nfl.g.ofl, -g-71 vflfil til^o] 7lE} «_>-§- ^ ^>o) 

41 ^*fl ^EflS. #7fltb^. °H ^«B, ^-g- ^l-o] l,3-*l^«]^oit.icf^e]-g- 

CMS.* ^ ^-^^H ^ ^eitb l,3-«l^^^o] olcf^^-g- oH^^oi = 7l- 

#-§- Efl<£ ^)$] °Jr^^^- 7]-^ 71 ^sflA^ ^.rf J1^7> ^-Efl^. 

^*fl*Kr w>^3t]-ji, o]^. cq*fl i j3 -al^^i^oiul cf^el-g- oH^oi _= s.^^^. 

*H 2#% o}Sl wl^ol^W-Els^HKazobisisobutylonitrile)^- o)l^ 

*fl -M*m -§-°-^ «J"g- ^^-7}s}- 7flAl^l^ ^7V*>c^ sj-c^ tiV-g-^- ^-JE^- ^ 

1- -g-*lH^ iW) ttf^ °J5L #-g- 3^ 3 ^2.^- SH^lcf. olafl -g-^flAl £L 

u}^^ 1,3-wl^^-^olnlcl-^sl^- o>ol^c|-olc ^ ot l~30#%ol ji , 

5-10#%7> Dl^- Hl-^^>cl-. ^7} = ^ 1,3-wl^^j^olr.lcl-^el^- oH^cfolc ^.ofl ^ 
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6\}*] o]-o]^cfol= o)£-^ ti_V-§-^H I 3 " «>-§- #M£- ^ 

°u Bfl<a= ^^i-g. #3-/«i s\-n^±s. ^-g-t^. 

^-7)^ ^-o] ^fl^tb &5L^] ^I^-(IO), tfl^ ^(20), * l,3-«l^*n^°H4#iM-g- <>} 
3^(10)4 cfl*J: #^-(20)* *>£3l ^(10)3 *H =4? <L>5f##(14)ol cH*J= #^(20)Sl 

^ 7]^;(12) tfl«8= ^(20)5} ^^-o] -f-tg 

71^(22) <^^# 30~50^m -H-£-7p§K40) , ^ SURLYN(#^ , Du Pont*} 

*H)JL3. ^^^^14. # 7 1 i^}f(40)o] ^(10)£) ^JE^ f-^ -R-sl 7^ 

(12)^}- Cfl*j: ^^-(20)^ #51^ ^ ^ 7l^;(22) ^ofl ^>7fl Jf^iES. -8}7} ifl «H , 
n 100~ 140 °C 2] 7>1 ^ 1-2 71^0.^ #S}7j] ^3VAl^Cf. ^^-(10)3I|- Cfl^ 

^q-(20)ol Jl-^}-#(40H] ^^S)^, #£.5. *g#£ f-o^ l,3-t"lv|^^ol 

*1 t}#Bl-§- ^01^.40!= ofl^^ ^*fl^(30)S. ^7} ^ t^ffr #^(20)2] «fl^-#(24)ol 3. 
^3*1 ^ ^ofl nMl*V ^(26)^8- #JL °-»*ll^ ^^^(30)* M^tf. #71 3-^*11 # 
^.S <§#€ -g-^l ^Y7f ^*fl<8 #*M(30)S. 7>^- ^fl^^l JMIfe SURLYN(##^ ( Du Pont^} 
*fl) ^ -B-sl ^ = (50)^. AV-g-§>c^ 0.5. 7>1^>^ ^^M?J 0.5.^ #71 nHl*)- ^ 

(26)^r 

^°il ^ Efl«3= ^x|Sl <lo11 tfl^V *J ^JE^l tfltb t>3^* ^7>^> 

7] 1,3-HW^-goiulcf^el-i- oVoi^cfoicofl ii£f #7l l,3-wl^S]^ol v] Cf^Bl 

-§- o>ol^.cfolc ^ 5#%S ^7>tb ^j^H^ tfl#O.S. *>7lfil- ^ 
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^<A] l: <I BfliH 

1,3-til^^^ol oi^^-g- of-o^cHs.* ^ «^ 7 1 ^Hl ^Jl, 5°C/^-^ ^ ^51 
S <#£r°iH 600°C?}*1 ^^£.3.^ ?l^-£l^ EfliB *H <tofl tfl^. o>^^^- 

£r ZL2flSol4. £2ofl £o) t l.S-wl^^^olDlcf^e]^- o>o]^o] c i=. 200"C 



<28> -i^^l 2: BiliB 

<29> 1, 3- til ^ 3] o}o|ic}ol£t 5 oj -g-o> 150 ICS? -fM*}^ 

2 . 5%<H1 

<30> o] *V ^4l-(£2 ( £3)£r, Efl°j= 31*121 ^ A>o)ofl ^-<3*Hf ^} 



<3i> ^ofl 3: Jl^t tfl^H 

<32> £ yj-tgofl ccf^ « S #-§- Hfloj: jr-g-^ ]_ f 3 _ ti i ^ sn ^ 0 ] n] c^e) -g- oj-o] 
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*V €«fl^# ^-fr^fe ^ tfl^S., ^O-S.^ a^lfe (Xenon Lamp, 

Oriel, 91193)* * r -8-*M S#(AM 1.5)# 1§ Bfl<y= (Frunhofer Institute Solare 

Enger iessysteme, Certificate No. C-ISE369, Type of material: Mono-Si + filter)^. H^*]- 
^% v ^>^cf. £4^ ^o\) <4^ #-§- ^ 3*1 3 ^H3# H 

EflH^cf. £4ofl M-Ef^l «V^- 331 7>^ *HKI SC ), ^cfl 7>^ *J<?KV 0C ), ^ fill 31 

^r(fill factor)^ zj-zj- 8.12mA/cuf, 0.62V, ^ 0.6.2.5. ^-^^ Jl^t^t Efl<# oflui 

*1» ^71 oflu|;*l3. £^Hr JL-irSAi t£<% 13*113- og A >^ ollMxl(i00mW/ciif)^] tfl§><^ 
#7HM*1(*1^- >fill Tfl^)^ tllS. Tfl^rJl, £4^1 ^-^Hl ^Bl- Tfl^tb ^3 

Efloj: ^3 ^-g. 3.05%!- ^eHU^x}. 



<33> ^-rgofl o)-^ 1,3-wl^^olPlcf^ o]-o]^cfolc^. xjgfl^^ 3L^-*Rr <gS #-g- 

Efloj *Ujofl o^u^ ^Hflofl ^agS.^ A>^-tr -fi-71 -§-^3 ^ - ol 7] ^ 

--ofl, eg OJ-^A^ ^ ^^l -f^o} #71^0.51 7>^*V Efl<# 3*1 » 

^l^ ^ &i=h ^>7l 1,3-wl^^^ojnlcf^sl-g- oj-ol^cfolEL^ JOELS'}- £^ ^-Bfl 

ofl tr^^l^l ^Jl, t^S} 71^^ A>^ tt^ «o>o]lA-l ^^g. 7> ^ ^ 
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11 

cfol^Tll ^SflaJ-i- 3E#*Hr ^ ^<L£. *}tt #-§- Bfloj: ^ 

2] 

#7] 1,3-^1 ^z^init^^-g- oH-S.cfoi^. # 1~30#%^1 

Bfl°J= 

3] 

*fll%M] SU^i, 

^"71 <£2E*ti *i^-£r ^ -B-S] 71 ^7} #5L^ ^ -fre) 7}# -tfofl 

<glL E]|<# ;^]. 
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4] 

*11<?] 3^ ^HJ ^ 

Efl«a= 
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